A model of dislocations has been developed for the use in Monte Carlo simulations of ion channeling spectra obtained for defected crystals. High resolution transmission electron microscopy micrographs show that the dominant type of defects in the majority of ion irradiated crystals are dislocations. The RBS/channeling spectrum is then composed of two components: one is due to direct scattering on randomly displaced atoms and the second one is related to beam defocussing on dislocations, which produce predominantly crystal lattice distortions, i.e. bent channels. In order to provide a correct analysis of backscattering spectra for the crystals containing dislocations we have modied the existing Monte Carlo simulation code McChasy. A new version of the code has been developed by implementing dislocations on the basis of the PeierlsNabarro model. Parameters of the model have been determined from the high resolution transmission electron microscopy data. The newly developed method has been used to study the Ar-ion bombarded SrTiO3 samples. The best t to the Rutherford backscattering/channeling spectra has been obtained by optimizing the linear combination of two kinds of defects: displaced atoms and bent channels. The great virtue of the Monte Carlo simulation is that unlike a traditional dechanneling analysis it allows quantitative analysis of crystals containing a mixture of dierent types of defects.
Introduction
Strontium titanate (SrTiO 3 , STO) is a material occurring in a perovskite structure. It has outstanding properties like a high melting point (2353 K), high mechanical strength and high thermal stability. Thin layers of STO have been used in electronics. The most recent research reveals that STO may be suitable also in nuclear power engineering. Jiang et al. have shown that it is a good candidate for a waste form that is used for disposal of radioactive wastes generated in nuclear power plants [1] .
It is also presumed that STO can be used as an inert matrix for incorporating a ssile phase in a new generation of nuclear fuels. For that purpose it is necessary to learn what sort of defects are present in the STO structure as well as what is their formation mechanism.
The Rutherford backscattering (RBS) measurements in ion channeling orientation have been widely used to study defects in crystals. Analysis of RBS spectra obtained for single-element crystals has been based on the method proposed by Bøgh called the two beam approximation (TBA) [2] . This approach assumes that there is one type of defect present which is an amorphous phase and that there are two processes having an eect on the spectra: the rst one is scattering due to lattice defects and the other one is beam defocusing when the analyzing * corresponding author; e-mail: przemyslaw.jozwik@itme.edu.pl particles travel through the damaged layer. TBA analysis allows to obtain defect depth-distributions.
The RBS spectra obtained for complex crystals are distinct from those obtained for the single-element materials owing to the presence of more than one sublattice.
In that case it becomes dicult to determine the background dechanneling required in the TBA approach as well as the depth distribution of the defects. Moreover, the TBA method is unable to take into account extended [3] . Indeed, they allow depth distributions of defects to be calculated. We have performed MC simulations using a simulation code called McChasy [4, 5] . The use of HRTEM helps to improve the simulation process because it facilitates determination of types of defects present in a crystal and enables measurements of their geometry.
In this paper we report progress in the development of the McChasy code that has been modied to include the dechanneling process on dislocations, described accordingly to the PeierlsNabarro model [6, 7] . Previous modications of the code were described in Refs. [8] and [9] . The rst approach to reproduce scattering on dislocations was based on the assumption that every dislocation can be considered as a bent channel (BC). The bending angle η, i.e. the angle between the direction determined by the straight channels and a tangent line at the inexion point, was set equal to 1
• . The HRTEM micrograph analysis (after an inverse Fourier transformation was applied) has revealed that an extra plane in a crystal causes bending of a series of neighbouring channels (cf. Fig. 1 ).
The maximum bending angle measured for the most bent channel reaches the values up to 14
• for STO. Moreover, the angle as well as the shift of a channel produced by the extra plane both decrease with the distance from a dislocation core. According to the PeierlsNabarro model the shape of BC can be tted by the arctan function [6, 7] :
where b and a are the tting parameters that can be obtained from the HRTEM micrographs. Parameter b is closely connected with the shift of the BCs. It can also be easily shown that tan η = ab.
We obtained the dependence of the bending angle and the parameter b on the distance from the dislocation core for the STO structure η(r) = 11
b(r) = 12.25 exp − r 5000 ,
where r is the distance from the dislocation core expressed in pm. Then it calculates the trajectory of the ion as described above.
McChasy is probably the only simulation code that is able to simulate both backscattering from randomly displaced atoms and the dechanneling process on dislo- 
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